Objectives: The present study investigated the temporal association between life event stressors relevant to older adults and depressive symptoms using a microlongitudinal design (i.e., monthly increments over a six-month period). Existing research on stress and depressive symptoms has not examined this association over shorter time periods (e.g., monthly), over multiple time increments, or within-persons. Design: An in-person initial interview was followed by six monthly interviews conducted by telephone. Setting: Community. Participants: Data were drawn from a study of 144 community-dwelling older adults with depressive symptoms. Measurements: Stressful life events were measured using the Geriatric Life Events Scale (GALES), and depressive symptoms were assessed with the Short -Geriatric Depression Scale (S-GDS). Results: Using multilevel modeling, 31% of the S-GDS' and 39% of the GALES' overall variance was due to within-person variability. Females and persons with worse health reported more depressive symptoms. Stressful life events predicted concurrent depressive symptoms, but not depressive symptoms one month later. Conclusions: The lack of a time-lagged relationship suggests that older adults with depressive symptoms may recover more quickly from life stressors than previously thought, although additional research using varying time frames is needed to pinpoint the timing of this recovery as well as to identify older adults at risk of longterm effects of life stressors. (Am J Geriatr Psychiatry 2013; -:-e-) 
D
epression is a significant concern facing older adults with 2.3% meeting criteria for major depressive disorder 1 and 4.8% meeting criteria for a major depressive disorder or dysthymia. 2 Estimates of subthreshold depressive symptoms are higher (9.8%). 3 Depressive symptoms are associated with serious consequences including increased healthcare costs, 4, 5 health service use, 6, 7 caregiver burden, 8 and mortality. 9, 10 Given the prevalence and consequences of depression in late life, investigation of contributing factors is warranted. Stress is a factor implicated in the etiology of depressive symptoms. According to Lazarus and Folkman's theory of stress and coping, 11 stress is implicated in the development of immediate (e.g., negative feelings) and long-term effects (e.g., wellbeing). This association is mediated by the processes of appraisal and coping. 11 If the demands of the stressor appear to outweigh resources, depression can result. 11 Literature has examined this process with two classes of stressors, daily hassles (routine challenges of day-to-day living such as work) and stressful life events (major events that occur with less frequency). Within both areas of study, researchers have demonstrated associations between stress and depressive symptoms, albeit via differing methodologies. According to the kindling/sensitization theoretical model, 12 the association between stressors and depressive episodes can lessen over time as the individual becomes sensitized. This theoretical perspective highlights the importance of examining the association of stress and depression, within individuals, over time.
DAILY HASSLES
Daily hassles studies have typically used repeated measures (7e14 days), assessed stress over short time periods (e.g., using daily diaries), and examined stress in relation to the outcome of affect. The use of repeatedmeasures designs in daily hassles research has enabled the study of variations within persons as well as the study of longitudinal relationships between stress and depressive symptoms. Examining within-person fluctuations represents a shift from assessing mean levels of stress and depressive symptoms and comparing across individuals. These fluctuations are worthwhile to examine as they can represent as much, or more, variability than seen between persons (e.g., 59% of the variability in depressive symptoms 13 and 46% of the variability in psychological distress 14 ). Furthermore, the examination of longitudinal relationships in repeated-measures designs is essential for: a) reducing the influence of confounding variables by using participants as their own controls; 15 and b) examining the temporal sequencing of variables through lagged analyses.
STRESSFUL LIFE EVENTS
In contrast to the methodology used in daily-hassles studies, research on life events in communitydwelling older adults (age 50þ years) and the oldest old (age 85þ years) has typically used one or two times of measurement, 16e23 assessed variables over a longer time period (e.g., past 12 months except for two studies [past 3 and 6 months]), 16e26 and examined stress in relation to more severe outcomes (i.e., depressive symptoms or diagnoses). 16e27 Importantly, the lack of repeated-measure designs and the use of lengthy time frames precludes the study of the "durability" of life events stressors. A small number of studies have used repeatedmeasures designs to investigate the timing and durability of relationships between stressful life events and depressive symptoms. 24, 26, 27 Two of these studies 24, 26 did not find durability of life events stressors, reporting the presence of stressful life events was associated with depressive symptoms concurrently, but stressful life events at one time point did not predict depressive symptoms at follow-up. One possible explanation is that stressful life events may not have long-lasting effects on depressive symptoms. Another possible explanation for the lack of a lagged relationship between stressors and depressive symptoms is the use of long time frames (6 months), 24, 26 which diluted the strength of the association. One study reported that nonehealth-related life events may predict later depressive symptoms and vice versa. 27 Due to the lengthy time interval between assessments (3 years), however, the authors could not specify a timeframe in which stressful life events were associated with depressive symptoms. The present study extends previous longitudinal studies of stressful life events and depressive symptoms by borrowing methodology from daily-hassles research in order to examine timing and durability of their relationships. Specifically, a repeated-measure design (six time points) was used over shorter time intervals (monthly) than previous studies of life events. By using a condensed timeframe, the possible lagged associations between life event stressors and depressive symptoms can be uncovered. Using a shorter time scale can reduce memory distortions that occur over a longer period of time. An intermediate time period (monthly) is reasonable for examining short-time variability, given that major life stressors are unlikely to substantially fluctuate on a daily or weekly basis. Findings could have theoretical implications for our understanding of the timing and durability of relationships between stressful life events and depressive symptoms, as well as possible clinical implications for timing and focus of interventions for depressive symptoms.
The aim of the study was to examine the longitudinal associations between stressful life events and depressive symptomatology on a monthly basis in older adults with depressive symptoms. Specifically, the study examined whether: a) a higher number of stressors were concurrently (within the same month) associated with a higher number of depressive symptoms; and b) a higher number of stressors predicted a higher number of depressive symptoms in the following month. We hypothesized that stressors would be concurrently associated with depressive symptoms. The examination of lagged effects is exploratory in that the timeframe of the present study is considerably shorter than previous research and may, therefore, reveal novel findings. Additionally, possible covariates (age, 16 sex, 16, 21, 28, 29 health status, 21, 29 and poverty status 30, 31 ) of depressive symptoms and potential moderators (age 16 and sex 29 ) of the relationship between stressors and depressive symptoms were examined. Given the associations mentioned earlier, we hypothesized that depressive symptoms would be higher for participants who were younger, female, had worse health status, and were living in poverty. We also hypothesized that the relationship between stressors and depressive symptoms would be stronger for younger and female participants.
METHODS Participants
Data for this study were drawn from an observational study investigating initiation and longitudinal patterns of utilization of specialty mental health services among older adults with depressive symptoms. 32 Therefore, participants were included in the original study if they had depressive symptoms (i.e., score of 5 or higher on the Short-Geriatric Depression Scale [S-GDS], 33 ) were not receiving any specialty mental health services at study entry, and passed a cognitive screener. 34 Participants were required to screen negative for substance misuse. 35 Although the parent study assessed mental health service use, 32 the use of services was not associated with S-GDS scores and was not included in the present analyses. The sample consisted of 144 community-dwelling participants recruited from a variety of communitybased social service and housing agencies. The average age of participants was 75.5 years. The majority of participants were women (79.2%), had at least a high school education (74.4%), were primarily white (72.2%), followed by black (23.6%), multi-racial (2.8%), and Asian (1.4%). The majority of the sample was nonHispanic (90.8%). Participants were primarily widowed (44.4%) or divorced (31.3%), or married (16.0%), and most of the sample lived alone (65.3%). Half of the sample was living below the 2008 poverty line. Most described their health as "fair" (45.1%) or "good" (27.1). The mean S-GDS score at study entry was 8.3 (SD: 2.7) and at follow-up times 1e6, respectively, 5.7 (3.8), 5.6 (3.6), 5.3 (3.8), 5.3 (3.6), 4.7 (3.6), and 4.9 (4.0).
Measures
Background information. Participants provided information regarding age, sex, race and ethnicity, annual household income, and perceived health status (poor, fair, good, very good/excellent).
Stress. The Geriatric Adverse Life Events Scale (GALES) checklist of 26 items was used to assess acute, major life events. 16 At the initial interview, participants were asked about events that had occurred in the prior year; at the monthly follow-up interviews, they were asked about events occurring within the past month. Given the differences in reporting timeframes for the initial and follow-up interviews, only the six follow-up assessments were analyzed for the present report. Stressful events fell into one of six categories: financial/work difficulties, physical illness/accident, interpersonal conflicts, interpersonal loss, disruption in living situation, and other. Inter-rater reliability coefficients for the GALES range from 0.96 to 0.99. 16 Depressive symptoms. The S-GDS 33 was used to assess depressive symptoms. The S-GDS consists of 15 items. The established cutoff for depression 5 or higher results in 86% sensitivity and 67% specificity. 36 The S-GDS also has demonstrated good sensitivity to change over time. 37 The S-GDS score was used as a continuous variable in the analyses.
Cronbach's a for the six assessments were as follows:
0.82, 0.80, 0.83, 0.81, 0.83, and 0.86.
Procedure
After a complete description of the study, participants signed a written informed consent approved by the University of South Florida institutional review board. Data collection took place from December 2007 to August 2009. An initial interview was conducted in person, followed by six monthly interviews by telephone. Only data from the six follow-up interviews were used in the analyses. Interviewers were trained counselors or research assistants. All interview data were reviewed by the Project Coordinator.
Data Analysis
The first step was to determine the amount of the total variance that could be attributed to withinperson variability in order to justify the examination of longitudinal relationships. This was accomplished through implementation of a predictor-free multilevel model (MLM). 38 Estimation of a predictor-free model for GALES and S-GDS allowed for calculation of the intraclass correlation coefficient (ICC), which serves as an index of the within-and between-person variability to be explained. 38 Subtraction of the amount of variance due to between-person differences from the total amount of variance yields an estimation of withinperson variance.
To accomplish the primary study aim, monthly GALES ratings were used to predict depressive symptomatology (S-GDS), applying MLM. This provided us the opportunity to examine how well stressful life events predicted depressive symptomatology both within (level 1: across months) and between (level 2: across persons) persons. Level 1 submodels addressed questions such as: "In months in which a person reports above-average stressful life events, does s/he also experience more depressive symptomatology?" Level 1 analyses provide information about "intrapersonal variability". Level 1 submodels also addressed questions such as: "Following a month in which a person reported above-average stressful life events, does s/he subsequently experience more depressive symptomatology?" Level 2 submodels examined questions like: "Do people who generally experience less stressful life events also report lower levels of depressive symptomatology?" Participant attrition and missing data are common problems in longitudinal designs. Participants with missing data are not excluded from analyses within a MLM framework, however. 38 Model building was conducted in a hierarchical manner, such that the dependent variable (S-GDS) was predicted by two increasingly complex models. Model 1 included no predictor estimates and was parameterized to allow for estimation of the ICC and subsequent fit statistics. In follow-up analyses, possible moderators (age and sex) of the relationship between stressful life events and depressive symptoms were examined. We re-estimated the final MLM predicting depressive symptoms from stressful life events also including interaction terms between both age and sex and within-person GALES scores.
RESULTS

Descriptive Statistics
The mean number of observations for the GALES and the S-GDS over the six assessment periods were 5.30 and 5.32, respectively. All participants reported experiencing at least one stressful life event during the six months. At study entry, the average frequencies for the different categories of stressful life events reported over the prior year were: physical illnesses (M: 1.37; SD: 1.05), interpersonal conflicts (M: 0.74; SD: 0.98), financial stressors (M: 0.69; SD: 0.63), interpersonal loss (M: 0.58; SD: 0.71), other event (e.g., difficulty getting adequate services, victim of crime, or became a caretaker, M: 0.47; SD: 0.62), and disruption of living situation (M: 0.33; SD: 0.58). Similarly, the type of event experienced most frequently over the follow-up period was physical illnesses or accidents, followed by interpersonal conflicts, and financial stressors. The type of event with the lowest frequency of occurrence was disruption of living situation.
Longitudinal Associations between Stressful Life
Events and Depressive Symptomatology
The ICC was 0.69 for the S-GDS score and 0.61 for the GALES score, indicating that 31% of the overall variability in S-GDS and 39% of the overall variability in GALES was a within-person phenomenon. Thus, a MLM analytical framework, which separates withinand between-person variance components, appears warranted. See Figure 1 for a graphical representation of individual GALES and S-GDS across the six assessment periods. As illustrated in Figure 1 , an individual's unique report of stressful life events (GALES) and depressive symptoms (S-GDS) vary widely from month to month.
Predictor estimates, significance levels, and model parameters are presented in Table 1 . In the final MLM predicting S-GDS (Model 2), sex, health status, and GALES were significant between-person (level 2) predictors of S-GDS score. These findings suggest that women and individuals with worse health had higher S-GDS scores on average (as compared with men and individuals with better health status), and that individuals with above-average GALES scores (i.e., more life stressors on average) had higher than average S-GDS scores (i.e., depression). At the within-person level (Level 1), the personcentered GALES score was a significant predictor of the S-GDS score, suggesting that during a month in which an individual experienced above-average numbers of stressors (i.e., GALES score above their intrapersonal mean) they also experienced more depressive symptomatology than average (i.e., higher S-GDS values than their average intrapersonal mean). Person-centered lagged GALES score was not a significant predictor of S-GDS score, suggesting that stressful events from the prior month did not predict S-GDS score during the subsequent month. Additionally, the random effect of person-centered GALES score was nonsignificant, which was not suggestive of individual differences in the month-to-month stressful events-depressive symptoms relationship. The final model also contained significant random intercept and residual-related variances, suggestive of individual differences in baseline and change in GALES scores. The model explained 25% of the within-person variance and 50% of the between-person variance in S-GDS score (representing medium to large effect sizes). 39 (Note that, in total, this study included 144
older adults who completed repeated assessments for six consecutive months yielding a total of 864 potential data points. Less than 10% of all available data were missing. As such, missing data do not appear to be problematic in the context of the present investigation. As such, multicollinearity among predictor variables does not appear to be biasing model estimates. Lastly, the final model was re-estimated including lagged S-GDS scores to control for previous month's depressive symptoms when examining potential lagged associations. Inclusion of this variable did not substantially change the previously reported model. To increase interpretability, we chose to report the more parsimonious and simplistic model without the inclusion of lagged S-GDS. It should be noted that in the model that included S-GDS health status was only marginally significant and lagged S-GDS was a significant predictor of next month's depressive symptoms). In follow-up analyses examining the role of age and sex as moderators of this relationship, the model resulted in poorer overall fit and indicated no significant moderation of the association between stressful life events and depressive symptoms.
CONCLUSIONS
Results from this study of community-dwelling older adults with depressive symptoms suggest two main findings: a) major stressors and depressive symptoms may fluctuate more rapidly than was previously assumed; and b) stressful life events and depressive symptoms are positively related but these relationships appear to be short-lived. Approximately a third of the total variability observed in depressive symptoms and life event stressors could be attributed to fluctuations occurring within person. The attribution of a third of total variance to fluctuations within the individual is less than was found in daily-hassles research (59% 13 and 46% 14 ) but more than found in life events research that showed these variables remained stable over time. 24, 27 Possibly the use of longer timeframes for assessing variables such as stress and depressive symptoms in previous studies resulted in a flattening of variation, either due to recall deficits, or an averaging effect where participants choose to respond in a manner that is representative of their "typical experience" over an extended time period.
In terms of the concurrent association between stressors and depressive symptoms, the results replicated findings from both the daily-hassles and the life-events literature showing a positive association. Interestingly, the relationship between life-event stressors and depressive symptoms appeared to be short-lived, even in this sample selected for depressive symptoms. More stressors were not associated with a higher number of depressive symptoms a month later. These results are consistent with prior research showing a lack of durability of stressors over six months. 24, 26 The lack of a lagged relationship provides support for the short-term association between stressors and depressive symptoms in a sample of older adults with depression, albeit insufficient information exists to pinpoint the length of this shortterm association. The results support evidence that older adults with depressive symptoms are able to recover from life events in an even shorter time period than previously thought. 26 What remains to be determined is how quickly older adults' depressive symptoms recover from stressful life events. It appears that even shorter time frames are warranted in future research (e.g., weekly, bi-weekly). Both the amount of variability and the short-lived association between stressors and depressive symptoms have implications for the treatment of depression in older adults. Short-term fluctuations in stressors and symptoms may reduce the perceived need and subsequent initiation of treatment by older adults. Furthermore, rather than targeting specific stressors (the effects of which may be short-lived), interventions could benefit by emphasizing the patient's coping skills for effectively managing stressors in general. For example, problem-solving therapy prepares the individual to both recognize and then systematically develop solutions for coping with a variety of problems. 40 Simply normalizing the fluctuation in stressful life events may in itself be therapeutic, enabling the older adult to both anticipate and depersonalize the occurrence of stressors.
Consistent with the recommendation to help older adults anticipate stressful life events, the results suggest that stressful life events are regular occurrences for older adults with every participant reporting at least one life event during the study period. The estimate from the present study is higher than previous research that showed 72% of older adults experienced a stressful life event over the past year. 29 The higher prevalence of life events in the present sample could reflect a selection bias within the sample or potentially more accurate reporting given the monthly assessments conducted over six time points.
The study was limited by the lack of data on other factors that could influence the association between life event stressors and depressive symptoms. In particular, the analyses focused exclusively on negative life events, did not assess all individual characteristics that could influence exposure and reactivity to stressors (e.g., personality traits, sense of mastery, and experience of chronic stress), and did not assess for physical outcomes. Given the high correlations between the subjective appraisal of the stressors and the stressors themselves, the stressors could not be "weighted" by the personal meaning attributed by the participants. Due to the sample size limitations, specific types of stressful life events were not analyzed that could have differentially affected depressive symptoms. The use of the S-GDS to assess depressive symptomatology is a limitation in that somatic symptoms are not assessed. Another limitation was the use of a convenience sample that exhibited depressive symptoms upon admission to the study. The use of a sample with higher levels of depressive symptomatology, however, is a strength in that treatment implications derived from the results can be applied to older adults with depressive symptoms. A sample with elevated symptoms at study entry could regress to the mean over time, however, and, consequently, dampen the longitudinal association between life stressors and depressive symptomatology.
Future research is needed to examine factors that contribute to variability in the number of stressors and depressive symptomatology experienced in late life. Additionally, it would be interesting to investigate factors that mediate and moderate this relationship, such as the type of stressor experienced or coping style preference. Finally, given the ability of both life events and daily hassles to affect mood, it would be helpful to study the concurrent associations of daily hassles, life events, and mood.
Methodological implications include validation of an intermediate time period (monthly or shorter) to assess stressful life events and depression given the rapidity of fluctuations. Clinical implications concern the treatment of depressive symptoms in older adults. Given the extent that both stressors and depressive symptoms fluctuated, older persons may be less motivated to seek treatment during the periods of "respite" from stressors and depressive symptoms. It may be beneficial to assess fluctuations over time and provide education on the recurrent nature of depressive symptoms so that the person may consider seeking treatment during periods of worse symptoms or seek treatment for prevention of symptom worsening even in less severely depressed time periods. Treatment plans may need to address the ebb and flow of stressors in the lives of older adults, recognizing that stressors are likely to recur. Lastly, the results present a hopeful picture for relief from symptoms of depression in that stressful life events did not have a delayed relationship with depressive symptoms, suggesting the potential for relatively rapid recovery in depressive symptoms for at least some older adults.
